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Glucose in the mixture was determined according to the method of Somogyi for glucose assay in the presence of maltose.
The products of the action on glycogen were determined by fractional precipitation with different mixtures of alcohol and ether as described by Somogyi [1938] .
Lactic acid was determined according to Lieb & Zacherl [1932] , and pyruvic acid according to Clift & Cook [1932] .
The 02 consumption and the respiratory quotient (R.Q.) of adipose tissue were measured by the direct method of Warburg; the latter is therefore the apparent R.Q.
Technique. Mixtures were incubated at a temperature of 370 and shaken except at sampling. Glycogen synthesis was effected at room temperature.
RESULTS
I. Breakdown and synthesis of glycogen by adipose tissue in vitro (a) Phosphorylysis of glycogen by adipose tissue (Table 1) . Adipose fat, as may be seen from Table 3 , shows considerable amylase activity. This enzyme accounts for the main loss of glycogen from adipose tissue or from a mixture of adipose extract and glycogen solution. The indicated 'quantities of adipose brei were shaken with 2 ml. phosphate buffer pH 7-2 containing 5% glycogen and M/20 NaF at 37°. Enzyme action was stopped by addition of 1 ml. 25 % trichloroacetic acid.
Inorganic phosphate after Using rat adipose brei and glycogen concentrations up to 1 % no significant decrease in inorganic P could be demonstrated in the presence of NaF. A definite decrease was only noticed, as may be seen in Table 1 , when a'glycogen concentration of 4-5 % was employed. It may be noted that Gill & Lehmann [1939] state that amylase inhibits the phosphorylysis of glycogen, but that the inhibitory effect can be largely abolikhed by the use of a large excess -of glycogen. It may be concluded that the adipose tissue contains phosphorylase.
The disappearance of inorganic P under the conditions of this experiment is completely accounted for as P liberated by hydrolysis of the trichloroacetic acid filtrates with N HlI for 10 miii. at 100°. The phosphoric ester formed under the conditions of this experiment is identified by this evidence as glucose-l-phosphate.
Different results are obtained using muscle or liver tissue. In brei or extract of muscle, all phosphorylysed glycogen is converted into hexosediphosphate and glyceric acid phosphate; in liver, hexose-6-phosphate is obtained. The different behaviour of adipose tissue must be attributed to the absence from this tissue of phosphoglucomutase (see Table 2 ). The same circumstance also provides a partial explanation of the low phosphorylase activity of adipose tissue. In the absence of phosphoglucomutase the equilibrium, glycogen c c.E., which has been defined by Cori & Cori [1940] [1939] that rat liver in contrast to rabbit liver contains much amylase.
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A. MIRSKI METABOLISM OF ADIPOSE TISSUE Table 3 indicates the course of synthesis of glycogen from C.E. by an enzyme solution prepared from white adipose tissue of young and old rats, of old rabbits, of 1-day-old rabbits and of human fat. The figures for synthesis are calculated from the amount of inorganic phosphate liberated. The increase of glycogen over the initial value is also given. The experiments summarized in Table 3 show that the activity of eluates from adipose tissue of young animals is greater than that of the eluates of adipose tissue from adult ones. Table 3 . Synthesis of glycogen from Cori ester by phosphorylase eluate of adipose tissue To 2/3 ml. eluate was added 1/3 ml. of a solution in N/10 H2SO4 made to give a final concentration of 10-20 mg. dipotassium salt of glucose-l-phosphate, 0*4 mg. muscle adenylic acid, and 100-500 mg. per 100 ml. glycogen per ml., at pH 7*0. Incubation was at room temperature. A singular result was obtained with adipose tissue of 1-day-old rabbits. Such tissue is brown as is the interscapular fat of rats. The activity of eluates from embryonic rabbit adipose tissue greatly exceeded that of eluates from other investigated kinds of fat tissue. The most active adipose tissue is always the brown adipose tissue. Eluates from adult rabbits and human white adipose tissue are roughly of the same small activity as that of adult rats adipose tissue.
The polysaccharide which adipose tissue/enzyme forms from C.E. differs in iodine reaction from glycogen. Iodine gives with our polysaccharide a reddish blue colour similar to that found with the polysaccharide formed by heart enzyme [Cori et al. 1939 ].
(d) Amylase and the products of its activity. As has been mentioned, adipose tissue contains an active amylase; on incubation of adipose brei or extract with glycogen solution at pH 7-2 and 370 in phosphate buffer the amount of glycogen which disappears is far in excess of that accounted for by phosphorylysis. The reducing power of the incubated mixture is considerably less than is expected on the assumption that maltose or glucose is the product, formed by amylase activity.' On hydrolysis in N H2SO4 for 1 hr., the amount of glucose liberated is equal to that obtained on hydrolysis before incubation.
Detailed anplysis of the reaction products, using the fractionation method of Somogyi [1938] and determination of the ratio of reducing power before hydrolysis to reducing power after hydrolysis in the various fractions, showed that the reaction products consist of a mixture of low polysaccharides, mainly trisaccharides, and only a small amount (5 %). of glucose and maltose (Tables 4 and 5 found to disappear in small amounts, but the concentration of lactate remained practically unchanged. In one experiment, for instance, the concentration of pyruvate decreased from an initial value of 3-97 to 3-64 mg. after 1 hr., and to 3-48 mg. after 3 hr. In a second experiment the concentration of pyruv,ate ivas decreased from the same initial concentration to 3-34 mg. after 1 hr. Lactic acid, on the other hand, was found in one experiment to be 3-64 mg. at the outset and 3-82 mg. after 1 hr., and in a second experiment 3-82 mg.
at the outset and 3-74 mg. after 2 hr.
Glycogeno-fat. The 02 consumption of glycogen-fat .is considerably increased as compared with starvation fat (55,1U. as against 37,u1.) and its R.Q. is higher. Values exceeding unity were obtained in 10 out of the 20 experiments performed, the remainder ranging between 0-90 and 1-0 except for a single case in which A R.Q. of 0-75 was recorded. It should be noted that the above high quotient values are only found during the 1st hour of incubation; in the 2nd and later hours, the quotient values show a rapid fall. In one typical case, the R.Q. was 1-14 during the 1st hour, 0-89 during the 2nd hour and 0-83 during the 3rd hour. In a second case, the values found were 1-28 during the 1st hour, and 0-83 during the 3rd hour. The increased respiratory quotient of glycogen-fat is specifically depressed, however, by addition of M/50 hexoate, butyrate, or propionate.
The amount of lactic acid produced in glycogen-fat is remarkably small. 1 g. ofglycogenfat incubated for 3 hr. produced no more than 0-8 mg. lactic acid under anaerobic conditions, and only 0-5 mg. lactic acid under aerobic conditions. Such amounts may be regarded as functionally negligible. The amount of lactic acid formed under aerobic and anaerobic conditions from added glycogen by starvation adipose tissue is likewise negligible. On glucose addition, on the other hand, an average of fully 1 mg. of lactic acid was formed in five experiments under anaerobic but otherwise similar conditions.
Calculations from the respiration values show that the total amount of glycogen oxidised is very small. During incubation in the Warburg apparatus the glycogen is largely decomposed by adipose amylase. It seemed permissible to suppose that the observed drop in the respiratory quotient was due to the conversion ofglycogen by amylase 2A7 into non-fermentable products which cannot be utilized by adipose tissue. By a fortunate coincidence an adipose tissue was found which contained a considerable amount of glycogen and was unusualfy poor in diastase activity. Adipose tissue of this kind is constituted by the mesenteric adipose tissue of dogs which after being fasted for 8 days are placed for 1-2 days on a diet high in carbohydrates. The R Q. of this tissue generally remains greater than 1 throughout the 1st hour of incubation (Table 8) Nevertheless,' the amount of glycogen broken down even after 2-3 hr. incubation was hardly greater than that accounted for by the respiration values. In one typical experiment (no. 3), for instance, the R.-Q. for the 1st, 2nd and 3rd hours respectively were 1-14, 0.89 and 0-83. The amount of glycogen found after 3 hr. incubation -was still 0-77 % as against an initial concentration of1 00 %. It is therefore necessary to ascribe the observed drop in R.Q. to the great lability in Krebs-Ringer milieu of an essential enzyme component. (b) Respiration and R.Q. of adipose tissue in serum. The question arose whether the labile path of breakdown which entails an increase in the R.Q. might be better preserved under more nearly physiological experimental conditions. Previous experience suggested the advisability of testing the effect of serum as the medium. Accordingly, ad.ipose tissue was suspended in rabbit serum as prescribed by Warren [1940] . Under the conditions' selected glycogen-fat showed a markedly increased rate of 02 consumption and a quotient which far exceeded 1. The average 02 consumption found in 10 experiments was 115; the average R.Q. found in the same series was 1-27. Under the conditions of these experiments moreover, the enhanced R.Q. is maintained for many hours, and where'the initial R.Q. is relatively low it may actually increase during incubation. Typical experiments illustrating these results are presented below (Table 9 ). With hunger-fat also, the serum medium was found to produce an enhanced respiration rate and an increased R.Q. which frequently rose during incubation to values greater than unity. When glucose (0 3 %) was added to serum, the R.Q. exceeded unity in the first hours of the measurements (Table 10) . [1939] have concluded that in liver amylase does not play a significant part in the formation of glucose (blood sugar).
A point of interest is the observed dilterence in enzyme content between ordinary white and brown interscapular adipose tissues of rats. Differences in vivo between brown and white adipose tissue have previously been noted [Tuerkischer & Wertheimer, 1942] . Experiments described above show that brown fat, unlike ordinary white fat, contains phosphoglucomutase. Brown adipose tissue must therefore be grouped together with other tissues which follow the glycogen breakdown scheme suggested by Cori et al. [1939] .
The experiments under (II) 
